Introduction
There is a family relationship between the two genera, Ovis and Capra, but hybridization is extremely rare (Steven & Morriss, 1975; Bunch, Foote & Spillett, 1976) and no living hybrid fetus has been carried to term in a controlled experiment in a sheep or a goat. Instead, there is a catastrophic hybrid mortality in the 2nd month of pregnancy, which may be due to immunological incompatibility between the conceptus and the uterine environment (Dent, McGovern & Hancock, 1971 ). In the ruminant uterus the potential sites of placentation (the caruncles) probably combine with whichever part of the embryonic chorion is in contact with them at the time of placental initiation (King, Atkinson & Robertson, 1982) . The mosaic distribution of cells of both species in the chorion of chimaeric embryos may be such that placentomes are then formed by maternal and fetal tissues of the same species. Although some placentomes may fail, due to incompatibility, it is likely that the hypertrophy of others in which compatibility has been established could maintain the pregnancy (as in twin conceptuses when there are fewer placentomes).
Successful sheep/sheep chimaeras had already been produced (Tucker, Moor & Rowson, 1974; Tucker, Dain & Moor, 1978; Fehilly, Willadsen & Tucker, 1984a) when attempts, based on these experiences were made to produce sheep/goat chimaeras by combining single cells from 4-cell embryos of both species. An attempt was then made, also by the aggregation method, to produce chimaeric embryos in such a way that the chorion consisted of cells belonging to the species of the recipient female. In this second series giant embryos were produced by surrounding the 8-cell embryo of one species with the disaggregated blastomeres of three 8-cell embryos of the other species. The anatomical and blood group results of these experiments have been reported elsewhere (Fehilly et ai, 1984b ); 26 offspring were described, 14 of which were 'sheep-like', 4 'goat-like' and 8 were identified as sheep/goat chimaeras. The present paper adds details of the cytogenetic work which was done on some of these animals as well as the blood group studies. The sheep and the goat tissues were readily distinguished by chromosomal analysis and by differences in red cell antigens and in electrophoretic properties of certain proteins (Tucker & Clarke, 1980) .
Materials and Methods
The animals which were the subjects of the present study were produced in the course of experiments which have been described elsewhere (Fehilly et ai, 1984b (Tucker, Wright & Varden, 1981) . These antibodies were also used to separate the two populations of red cells from the chimaeric admixture by differential haemolysis (Dain & Tucker, 1970; Tucker et ai, 1974) .
Electrophoretic separations of sheep and goat plasma transferrins and amylases and of the redcell enzymes NADH-diaphorase, nucleoside phosphorylase and Superoxide dismutase were performed on starch gels as described previously (Tucker & Clarke, 1980) . Haemoglobin types were distinguished by isoelectric focussing in agarose gels over a pH range 5-8 (Tucker, Clarke, Osterhoff & Groenewald, 1983 ). Red-cell potassium concentrations were determined by flame photometry to identify LK (low potassium) and HK (high potassium) genetic types (Tucker et ai, 1974) , and red-cell size distribution was determined in a Fluorescence Activated Cell Sorter (FACS: Becton Dickinson, Sunnyvale, CA 94086, U.S.A.).
Results
Morphology and cytogenetics Table 1 shows that 5 of the 10 live-born offspring from the 3 types of aggregation showed cytogenetic chimaerism. Two of these were interspecific sheep/goat chimaeras and the remainder were intraspecific. Fig. 1 ). Analysis by FACS confirmed the presence of two populations of cells in the blood (Text-fig. 1 ).
Haemoglobin types
Since both the fetal (HbF) and adult (HbA, or C) haemoglobins of sheep and goats differ in their electrophoretic mobilities, it was possible, by comparing with haemoglobins of known type, to identify those present in the blood of chimaera No. 9 at 2 weeks of age (PI. 2, Fig. 3 Red-cell enzymes At 2 weeks of age both sheep and goat nucleoside phosphorylase isoenzymes were clearly visible in red cell lysates and could be separated by differential lysis. As the animal aged, and the goat red cell population decreased, so also did the goat isoenzyme get weaker until only a trace was present at 31 months (PI. 1, Fig. 2 ).
Goat and sheep NADH-diaphorase, Superoxide dismutase isoenzymes and 'X' protein were also seen in red-cell lysates taken soon after birth, and the goat isoenzymes became weaker as the animal aged. (Tucker et ai, 1978) and the most likely explanation of the change is that there is a selective fitness of one cell type over another. In allophenic mice Mintz & Palm (1969) (Race & Sanger, 1968) and cattle (Stone, Friedman & Fregin, 1964) chimaeras changes were observed, but Dain & Tucker (1970) found no change in the red cell populations of sheep chimaeras. The lymphocyte populations of 5 pairs of chimaeric twin sheep, however, changed slowly over a period of several years, during which the two cell populations showed the same bias in both twins (Dain, 1974) . A similar tendency to the establishment of one cell type over another has been described in chromosome mosaicism in the zebra (Whitehouse, Evans, George & Putt, 1985 
